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(54) Seat position sensor 

(57) The seat position sensor includes a housing 
{1), a magnetoelectric converting element (4) which per- 
forms changeover of an output at a given magnetic field 
intensity, and a magnet (7) which is held by the housing 
at a position where the magnet (7) faces the magneto- 
electric converting element (4) in an opposed manner. 



A shielding plate (14) is capable of entering into or ex- 
iting from a space defined between the magnetoelectric 
converting element (4) and the magnet (7). An inverse 
bias magnet (6) which applies a magnetic field of an in- 
verse direction to the (7) magnet is provided to a side 
opposite to the magnet (7) side while sandwiching the 
magnetoelectric converting element (4) therebetween. 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001 ] The present invention relates to a seat position 
sensor which is served for detecting a position of a seat 
of an automobile or the like and for controlling an infla- 
tion of an airbag or the like. 

2. Description of the Related Art 

[0002] To explain a conventional seat position sensor 
using drawings , Fig. 10 is a perspective view showing 
the conventional seat position sensor in a mounted 
state, Fig. 11 is an enlarged perspective view showing 
the conventional seat position sensor in the mounted 
state, Fig. 12 is a cross-sectional view of an essential 
part of the conventional seat position sensor in the 
mounted state, and Fig. 1 3 is a cross-sectional view of 
the essential part of the conventional seat position sen- 
sor. 

[0003] To explain the conventional seat position sen- 
sor in conjunction with Fig. 10 to Fig. 13, each first rail 
51 is constituted by bending a metal plate in an approx- 
imately U shape and a pair of these first rails 51 are fixed 
to both sides of a lower surface of a seat 60. A shielding 
plate 54 is constituted by bending a metal plate in an L 
shape and includes an elongated planer base 54a and 
a side wall 54b which is formed by being bent and ex- 
tended downwardly from an end of the base 54a, where- 
in the base 54a is fixed to the first rail 51 and the shield- 
ing plate 54 is slidably moved together with trie first rail 
51. 

[0004] A second rail 52 is constituted by bending a 
metal sheet in an approximately U shape and is com- 
bined with the first rail 51 such that the second rail 52 
forms an inversely projecting shape as shown in Fig. 1 2. 
The second rail 52 is fixed to an indoor floor surface of 
a vehicle using a holding strut 53 bent in an L shape. 
[0005] A seat position sensor 55 is formed of a molded 
product made of synthetic resin and includes a base 
body 55a which is formed in a U shape, a rectangular 
magnet 56 which is embedded into a first side wall 55b 
of the base body 55a, and a rectangular Hall IC 57 which 
is embedded into a second side wall 55c which is formed 
in an opposed manner with respect to the first side wall 
55b and faces the magnet 56 in an opposed manner. As 
the magnet 56, a magnet having a strong magnetic force 
such as samarium or cobalt can be used. The seat po- 
sition sensor 55 having such a constitution is mounted 
on the second rail 52 by means of a stay 58. 
[0006] In the state that seat position sensor 55 is 
mounted, the side wail 54b of the shielding plate 54 can 
enter into or exit from a space 55d defined between the 
first and second side walls 55b, 55c, wherein when the 
shielding plate 54 is positioned inside the space 55d, a 



magnetic field generated by the magnet 56 is shielded 
by the shielding plate 54 so that the magnetic flux den- 
sity which the Hall IC 57 receives is lowered thus gen- 
erating the changeover of an output of the Hall IC 57. 

5 [0007] To explain the manner of operation of the con- 
ventional seat position sensor 55 having the abovemen- 
tioned constitution and the mounting state, when the 
seat 60 is moved, the shielding plate 54 enters into or 
exits from the space 55d of the seat position sensor 55 

10 so that the changeover of the output of the Hall IC 57 is 
performed. Due to this changeover of the signal, a gas 
flow-out quantity at the time of inflation of an airbag (not 
shown in the drawing) , for example, is changed so that 
an airbag is adjusted. 

15 [0008] In the conventional seat position sensor which 
has the abovementioned constitution and performs the 
abovementioned operation, as explained above, when 
the shielding plate 54 is positioned inside the space 55d, 
the flux density which the Hall IC 57 receives is lowered. 

20 However, since a gap is formed between the side wall 
54b of the shielding plate 54 and the space 55d and the 
magnetism leaks from this gap. Here, the Hall ICs 57 
have considerable irregularities with respect to sensitiv- 
ity, that is, the Hall ICs 57 have the considerable irreg- 

25 ularities with respect to the magnetic flux density at the 
time of changeover so that when the Hall IC having a 
favorable sensitivity (the Hall IC which is changed over 
with small magnetic flux density) is used, there arises a 
problem that the changeover of the output of the Hall IC 

30 is not performed due to the influence of the leaked mag- 
netic flux. Although it may be possible to use the Hall IC 
having a poor sensitivity (the Hall IC which is changed 
over with large magnetic flux density) to cope with such 
a problem, there arises a problem that the yield rate is 

35 drastically decreased. 

SUMMARY OF THE INVENTION 

[0009] Accordingly, it is an object of the present inven- 
40 tion to provide a seat position sensor which can ensure 
a high yield rate by reducing influence of leaked mag- 
netic flux using a bias magnet, by ensuring changeover 
of a magnetoelectric converting element by controlling 
a magnetic flux density and further by using a magne- 
45 toelectric converting element in a wide range. 

[001 0] According to a first aspect of the present inven- 
tion to solve the abovementioned problems, a seat po- 
sition sensor of the present invention includes a hous- 
ing, a magnetoelectric converting element which is held 
50 by the housing and performs changeover of an output 
at a given magnetic field intensity, and a magnet which 
is held by the housing at a position where the magnet 
faces the magnetoelectric converting element in an op- 
posed manner, wherein a shielding plate is capable of 
55 entering into or exiting from a space defined between 
the magnetoelectric converting element and the mag- 
net, and an inverse bias magnet which applies a mag- 
netic field of an inverse direction to the magnet is pro- 
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vided at a side opposite to the magnet side while sand- 
wiching the magnetoelectric converting element there- 
between. 

[0011] Further, according to a second aspect of the 
present invention to solve the above mentioned prob- 
lems, the housing of the seat position sensor of the 
present invention includes a first side wall, a second side 
wall which faces the first side wall in an opposed man- 
ner, and a connection wall which connects the first with 
the second side walls and form the space into a recess, 
wherein the magnetoelectric converting element and 
the magnet are respectively mounted on either one of 
the first and the second side walls, the shielding plate 
is formed in a planar shape and is allowed to be dis- 
posed inside the recess from an opening side of the re- 
cess toward the connecting wall, and an end surface of 
the shielding plate at the connection wall side is posi- 
tioned closer to the connection wall side than the mag- 
net. 

[0012] Further, according to a third aspect of the 
present invention to solve the abovementioned prob- 
lems, the housing is arranged such that the open-side 
of the recess of the space of the seat position sensor of 
the present invention is positioned downwardly. 
[0013] Further, according to a fourth aspect of the 
present invention to solve the abovementioned prob- 
lems, the bias magnet is arranged at the first or the sec- 
ond side wall on which the magnetoelectric converting 
eleme nt of the seat position sensor of the present inven- 
tion is arranged and the bias magnet, the magnetoelec- 
tric converting element and the magnet are positioned 
on one straight line. 

[0014] Further, according to a fifth aspect of the 
present invention to solve the abovementioned prob- 
lems, the magnetoelectric converting element of the 
seat position sensor of the present invention is consti- 
tuted of a Hall element and a magnetization surface of 
the magnet is parallel to the shielding plate. 
[0015] Further, according to a sixth aspect of the 
present invention to solve the abovementioned prob- 
lems, the changeover of the output of the magnetoelec- 
tric converting element is performed only once with re- 
spect to movement in an exiting direction or in an enter- 
ing direction of the shielding plate which is capable of 
entering into or exiting from the space of the seat posi- 
tion sensor of the present invention. 
[0016] Further, according to a seventh aspect of the 
present invention to solve the abovementioned prob- 
lems, the housing of the seat position sensor of the 
present invention is arranged at a movable member side 
including a seat, the shielding plate is arranged at a fixed 
member side which holds the movable member in a 
movable manner, and the housing is slidably moved 
along with slide movement of the movable member so 
as to allow the shielding plate to enter into or exit from 
the space. 



BRIEF DESCRIPTION OF THE DRAWINGS 
[0017] 

5 Fig. 1 is a front view of a seat position sensor of the 

present invention; 

Fig. 2 is a perspective view of the seat position sen- 
sor of the present invention; 
Fig. 3 is an upper plan view showing the inside of 
io the seat position sensor of the present invention; 

Fig. 4 is a cross-sectional view taken along a line 

4- 4 of Fig. 3; 

Fig. 5 is a cross-sectional view taken along a line 

5- 5 of Fig. 3; 

is Fig. 6 is a perspective view showing a mounting 
state of the seat position sensor of the present in- 
vention; 

Fig. 7 is an explanatory view for explaining the op- 
eration of the seat position sensor of the present 
20 invention; v 

Fig. 8 is an explanatory view for explaining the op- 
eration of the seat position sensor of the present 
invention; 

Fig. 9 is a graph showing the positional relationship 
25 between the magnetic flux density which the mag- 
netoelectric converting element detects and the 
shielding plate; 

Fig. 10 is a perspective view showing a state in 
which a conventional seat position sensor is mount- 
30 ed; 

Fig. 11 is an enlarged perspective view showing a 
state in which a conventional seat position sensor 
is mounted; 

Fig. 1 2 is a cross-sectional view of an essential part 
35 of the conventional seat position in the state that the 
conventional seat position sensor is mounted; and 
Fig. 1 3 is a cross-sectional view of an essential part 
of the conventional seat position sensor. 

40 DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0018] To explain drawings showing a seat position 
sensor S of the present invention, Fig. 1 is a front view 

45 of a seat position sensor of the present invention, Fig. 
2 is a perspective view of the seat position sensor of the 
present invention, Fig. 3 is an upper plan view showing 
the inside of the seat position sensor of the present in- 
vention, Fig. 4 is a cross-sectional view taken along a 

so line 4-4 of Fig. 3, Fig. 5 is a cross-sectional view taken 
along a line 5-5 of Fig. 3, Fig. 6 is a perspective view 
showing a mounting state of the seat position sensor of 
the present invention, Figs. 7 and 8 are explanatory 
views for explaining the operation of the seat position 

55 sensor of the present invention, and Fig. 9 is a graph 
showing the positional relationship between the mag- 
netic flux density which the magnetoelectric converting 
element detects and the shielding plate. 



3 



5 

[0019] To explain the seat position sensor of the 
present invention based on Fig. 1 to Fig. 5, a housing 1 
is a U-shaped molded product made of synthetic resin 
and is constituted of a first side wall 1 a, a second side 
wall 1b which is formed in an opposed manner with re- 
spect to the first side wall 1a and a connection wall 1c 
which connects the first and the second side walls 1a, 
1b. A space 1d which is formed of a recess is defined 
by the first and the second side walls 1a, 1b and the 
connection wall 1c. Further, a first recess 1e having a 
rectangular shape is formed such that the first recess 
1 e is extended downwardly from an intermediate portion 
of the first side wall 1 a and a second recess 1 f is formed 
such that the second recess 1 f is extended from the con- 
nection wall 1c to the second side wall 1b. Further, a 
mounting plate 1g which has a mounting hall 1h is inte- 
grally formed with the second side wall 1b. Further, a 
projection 1 k is extended outwardly from and formed on 
the second side wall 1b. 

[0020] An insertion member 2 is formed of an L- 
shaped molded product made of synthetic resin and in- 
cludes a lid 2a and a mounting portion 2b which is 
formed such that the mounting portion 2b is extended 
downwardly from the lid 2a. 

[0021] A substrate 3 is formed of a thin plate-like in- 
sulation substrate and is mounted on a surface of the 
mounting portion 2b of the insertion member 2 by fixing 
means such as caulking. A magnetDelectric converting 
element Hall IC 4 is constituted of an IC on which various 
types of electric parts such as a Hall element, an ampli- 
fier and a comparator are mounted. The magnetoelec- 
tric converting element Hall IC 4 has an approximately 
rectangular shape and a terminal 4a is mounted on the 
Hall IC 4. The Hall IC 4 is soldered to a center lower 
portion of the substrate 3. Further, cores of two harness- 
es 5 are soldered to a center upper portion of the sub- 
strate 3 and are projected outwardly after passing 
through the lid 2a of the insertion member 2. 
[0022] A bias magnet 6 formed of a magnet having a 
rectangular shape and is accommodated in a recess of 
the mounting portion 2b of the insertion member 2. The 
bias magnet 6 is sandwiched between the substrate 3 
and the mounting portion 2b. The bias magnet 6 is ar- 
ranged to face the Hall IC 4 by way of the substrate 3. 
To make the bias magnet 6 have an extremely small 
magnetic force, the bias magnet 6 is formed by mixing 
ferrite powder into synthetic resin at a low mixing rate. 
[0023] In this manner, as shown in Fig. 3, the insertion 
member 2 to which the substrate 3, the harness 5 and 
the bias magnet 6 are mounted is inserted into the sec- 
ond recess 1f of the housing 1 while being guided by 
guide grooves 1 m which are formed in an opposed man- 
ner in the side surfaces of the second recess 1f. Due to 
such insertion, as shown in Fig. 4, the lid 2a seals the 
second recess 1f, while the harness 5 is extended out- 
wardly. 

[0024] The magnet 7 is formed of a magnet such as 
samarium, cobalt or the like having a strong magnetism 
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of several 100 mT (milli tesla) and is embedded in and 
fixed to the first recess 1e of the housing 1. Then, al- 
though not shown in the drawing, an adhesive agent is 
filled in the upper recess 1e of the magnet 7 and the 

5 upper recess 1f of the lid 2a and the adhesive agent is 
hardened thereafter. By fixing the magnet 7 in this man- 
ner, it is possible to obtain a state in which the Hall IC 4 
is arranged between the magnet 7 and the bias magnet 
6. It is also possible to obtain a state in which the magnet 

10 7, the Hall IC 4 and the bias magnet 6 are aligned in a 
straight line. Further, the magnet 7 and the bias magnet 
6 are magnetized in a straight line such that magnetic 
poles of the opposing surfaces have the same poles. 
Due to such an arrangement, the bias magnet 6 works 

'5 as a magnet which is inversely biased with respect to 
the magnet 7 so that the relationship that the magnetic 
force of the magnet 7 is weakened due to an offset mag- 
netic field of the bias magnet 6 is established. Further, 
it is possible to freely change the magnetic flux density 

20 which the Hall IC 4 detects by changing the' magnetic 
force of the bias magnet 6. 

[0025] The mounting state and the manner of opera- 
tion of the seat position sensor S of the present invention 
having such a constitution are explained hereinafter in 

25 conjunction with Fig. 6 to Fig. 8. A seat 11 is general 
use, is constituted of a seat plate 11a and a backrest 
11b and is installed inside an automobile. Each first ra if 
12 is constituted of two elongated metal members hav- 
ing an L-shaped cross section which are superposed on 

so each other. That is, the first rail 1 2 includes a base 1 2a 
which is extended in the vertical direction and a pair of 
bends 12b which are formed by bending a lower end of 
the base 12a in a U-shape. A pair of first rails 12 are 
mounted on a lower surface of the seat plate 1 1 a. A mov- 

35 able member is constituted of the seat 11 and the first 
rails 12. Then, to a side wall of the base 12a of one first 
rail 12, a bolt (not shown in the drawing) which passes 
through the mounting hall 1 h formed in the mounting 
plate 1g of the housing 1 of the seat position sensor S 

40 of the present invention is fastened by a nut (not shown 
in the drawing). Further, a projection 1 k is made to pass 
through a through Hall 12c formed in the base 12a of 
the first rail 1 2 so as to fix the seat position sensor S to 
the first rail 12. When the seat position sensor S is 

45 mounted on the first rail 12, an open side of the space 
1d of the housing 1 assumes a state such that the open 
side is directed downwardly to a floor surface side and 
hence, it is possible to prevent the space 1d from being 
filled with dust or the like. 

50 [0026] A second rail 1 3 is constituted of an elongated 
metal member having a U-shaped cross section and in- 
cludes a planar base 13a and bends 13b which are 
formed by being bent upwardly from both ends of the 
base 13a. The second rail 13 is fixed to an indoor floor 

55 surface of an automobile by a pair of desired fixing 
means thus constituting a fixing member. A shielding 
plate 14 is made of a metal planar plate and is mounted 
on the bend 13b of one second rail 13 by means of de- 
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sired means parallel to the bend 13b of one second rail 
13 thus assuming a state in which the shielding plate 14 
and the second rail 13 are fixed to each other. 
[0027] The first rail 12 is movably assembled to the 
second rail 13 having such a constitution and this as- 
sembling is performed by assembling the bends 12b 
and the bends 13b to each other. Further, the seat 11 is 
held on the second rail 13 such that the seat 11 is slid- 
ably movable. 

[0028] Then, when the seat 11 is slidably moved, the 
seat position sensor S is moved along with the move- 
ment of the seat 1 1 and, as shown in Fig. 8, the shielding 
plate 1 4 relatively enters the inside of the space 1 d and 
the magnetic force of the magnet 7 is gradually shielded. 
That is, as indicated by a curve M shown in Fig. 9, the 
magnetic flux density at a position where the Hall ele- 
ment of the Hall IC 4 is arranged, that is, the magnetic 
flux density that the Hall element detects is gradually 
lowered. Then, when the Hall IC 4 reaches the position 
where the magnetic flux density becomes a threshold 
value B 0 which the Hall IC 4 per se has, the output is 
changed over and the signal from the harnesses 5 is 
changed over so that a flow-out quantity of gas at the 
time of inflation of the air bag (not shown in the drawing) 
is changed thus enabling the adjustment of the air bag. 
In this manner, the position of the shielding plate 14 at 
which the output of the Hall IC 4 is changed over is as- 
sumed as a changeover point X and is shown in Fig. 9. 
This changeover position X is a position of the given seat 
11 and is set in view of the necessity of changing the 
control of the air bag before and behind the changeover 
position X. This changeover position X is a fixed value 
corresponding to a specific type of automobile. 
[0029] Further, since the bias magnet 6 is arranged to 
face the magnet 7 in an opposed manner, as shown in 
Fig. 9, the magnetic flux density curve M of a case in 
which the bias magnet 6 (inverse bias) is provided ex- 
hibits the lower magnetic flux density in average than 
that of the magnetic flux density curve M1 of a case in 
which the bias magnet is not provided. Further, the mag- 
netic flux density of the curve M becomes substantially 
0 when the shielding plate 14 enters. This implies that 
the influence of leaking magnetic flux is substantially 
eliminated due to the bias magnet 6. In this manner, the 
magnetic flux density curve can be freely subjected to 
the parallel movement with the use of the bias magnet 6. 
[0030] Further, since the sensitivity of the Hall ICs 4 
has large irregularities such that some Hall IC 4 has the 
good sensitivity and other Hall ICs 4 have the poor sen- 
sitivity, their threshold values B Q are also extremely 
made different from each other and the changeover po- 
sition X is also varied depending on the type of an au- 
tomobile. However, since the magnetic flux density 
curve can be freely moved, the seat position sensor can 
use various types of Hall ICs 4 so that the yield rate can 
be enhanced. Further, since the magnetic flux density 
can be set to 0, it is possible to use the Hall IC 4 having 
an extremely high sensitivity so that the yield rate is fur- 



ther enhanced. Then, it is also possible to changeover 
the output of the Hall IC4 at various changeover posi- 
tions X. 

[0031] Further, with respect to the seat position sen- 
5 sor of the present invention, as shown in Fig. 7, an end 
surface 14a of a connection wall 1c side (height direc- 
tion) of the shielding plate 14 is positioned at the con- 
nection wall side compared to the magnet 7 and also is 
set higher than the magnet 7 so that the influence of the 
10 leaking magnetic flux can be minimized. Still further, 
since the magnetization surface of the magnet 7 is ar- 
ranged parallel to the shielding plate 14, the leaking 
magnetic flux can be effectively shielded by the shield- 
ing plate 14. 

is [0032] Further, the mag netic flux density curve can be 
moved with the provision of the bias magnet 6. Accord- 
ingly, assuming that the changeover position X is ob- 
tained, the Hall IC 4 is classified into the Hall IC having 
the good sensitivity H1 , the Hall IC having the usual sen- 

20 s'ifivity H2 and the Hall IC having the poor sensitivity H3, 
the bias magnet 6 is classified into the bias magnet 6 
having the strong magnetic force B1 , the bias magnet 6 
having the usual magnetic force B2 and the bias magnet 
6 having the weak magnetic force B3, the bias magnet 

25 6 having the strong magnetic force B1 is mounted when 
the Hall IC H1 is used as the Hall IC having the good 
sensitivity, and the magnetic flux density at this change- 
over position X is made to agree with the magnetic flux 
density at which the changeover of the Hall IC H1 is per- 

30 formed, it is possible to provide the seat position sensor 
of high reliability which can changeover the output of the 
Hall IC 4 at the changeover position with high accuracy 
so that the yield rate can be enhanced. Further, when 
the magnetic flux density at the time of changeover of 

35 the Hall IC is approximately twice as large as the thresh- 
old value B Q , the bias magnet is unnecessary. Further, 
when the magnetic flux density B Q is increased, the bias 
magnet in the normal direction may be used. According- 
ly, it is possible to use the Hall ICs having any sensitivity. 

40 [0033] Further, when the seat 11 is slidably moved, 
the shielding plate 14 further enters the seat position 
sensor S in the entering direction. In this movement in 
the entering direction, once the shielding plate 1 4 is po- 
sitioned in the space 1 d, the shielding plate 1 4 is always 

45 positioned inside the space 1d so that magnetic flux 
density is increased inversely whereby there is no fear 
that the changeover of the Hall IC 4 is performed. Ac- 
cordingly, the changeover of the output of the Hall IC 4 
is performed only once so that it is reliably detected that 

50 the seat 11 is disposed in front of the changeover posi- 
tion X. 

[0034] Further, when the seat 1 1 is slidably moved in 
the opposite direction, the shielding plate 14 is relatively 
moved in the exiting direction and gradually exits from 
55 the space 1 d and the magnetic flux density is gradually 
increased in an interlocking manner with the exiting of 
the shielding plate 14. Then, the output of the Hall IC 4 
is changed over at the changeover position X so that a 
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flow-out quantity of gas at the time of inflation of the air- 
bag (not shown in the drawing) is changed whereby the 
adjustment of the airbag is performed. 
[0035] Then, in the same manner as the entering di- 
rection, with respect to the exiting direction, once the 
shielding plate 14 exits from the space 1d, in the move- 
ment in the exiting direction, there is no possibility that 
the shielding plate 14 enters the inside of the space 1d 
again. Accordingly, the changeover of the output of the 
Hall IC 4 is performed only once so that it is surely de- 
tected that the seat 11 is disposed behind the change- 
over position X. 

[0036] Although the seat position sensor S of the 
present invention has the abovementioned constitution 
and the manner of operation, the present invention is 
not limited to the abovementioned embodiment. For ex- 
ample, although the Hall IC 3 is provided as the magne- 
toelectric converting element in the abovementioned 
embodiment, an MR element such as a GMR (Giant 
Magneto Resistance) or the like may be used. Since the 
MR and GMR detect the magnetic flux density of a hor- 
izontal component (in the direction parallel to the direc- 
tion that the first rail 1 2 or the like is extended) , by mak- 
ing the magnet and the bias magnet magnetized in the 
direction that the first rail 1 2 or the like is extended and 
by making the magnetic pole surface of the magnet and 
the bias magnet as viewed from the advancing direction 
of the shield plate 14 different from each other, the bias 
magnet becomes the inverse bias magnet Further, al- 
though the magnet 7 is mounted on the first side wall 1 a 
and the bias magnet 6 is mounted on the second side 
wall 1b in this embodiment, these magnets may be ar- 
ranged in a reverse manner. 

[0037] As has been described heretofore, the seat po- 
sition sensor of the present invention is constituted such 
that the seat position sensor includes the housing, the 
magnetoelectric converting element which is held by the 
housing and performs the changeover of the output at 
a given magnetic field intensity, and a magnet which is 
held by the housing at a position where the magnet fac- 
es the magnetoelectric converting element in an op- 
posed manner, wherein a shielding plate is capable of 
entering into or exiting from a space defined between 
the magnetoelectric converting element and the mag- 
net, and an inverse bias magnet which applies a mag- 
netic field of an inverse direction to the magnet is pro- 
vided at a side opposite to the magnet side while sand- 
wiching the magnetoelectric converting element there- 
between. Due to such a constitution, the influence of the 
leaking magnetic flux can be reduced so that it is pos- 
sible to use the magnetoelectric converting element 
having the good sensitivity thus enhancing the yield 
rate. Further, since the magnetic flux density can be con- 
trolled, it is possible to provide the seat position sensor 
having the high yield rate using the magnetoelectric con- 
verting elements in a wide range which differ in the 
threshold value. 

[0038] Further, according to the present invention, the 



magnetoelectric converting element and the magnet of 
the seat position sensor are respectively mounted on 
either one of the first and the second side walls, the 
shielding plate is formed in a planar shape and is al- 
5 lowed to be disposed inside the recess from the opening 
side of the recess toward the connecting wall, and the 
end surface of the shielding plate at the connection wall 
side is positioned closer to the connection wall side than 
the magnet Due to such a constitution, the influence of 
10 the leaking magnetic flux can be further reduced. 

[0039] Further, according to the present invention, the 
housing is arranged such that the open-side of the re- 
cess of the space of the seat position sensor is posi- 
tioned downwardly. Since the recess is directed down- 
's wardly, the dust or the like is not filled inside the space 
and hence, it is possible to provide the reliable seat po- 
sition sensor. 

[0040] Further, according to the present invention, the 
bias magnet is arranged at the first or second side wall 

20 on which the magnetoelectric converting element of the 
seat position sensor is mounted, and the bias magnet, 
the magnetoelectric converting element and the magnet 
are positioned on one straight line. Accordingly, by uti- 
lizing an offset magnetic field of the bias magnet most 

25 efficiently, the magnetic flux density can be controlled 
more reliably. 

[0041] Further, according to the present invention, the 
magnetoelectric converting element of the seat position 
sensor is constituted of the Hall element and the mag- 
30 netizing surface of the magnet is disposed parallel to the 
shielding plate. Accordingly, the leaking magnetic flux 
can be further reduced. 

[0042] Further, the changeover of the output of the 
magnetoelectric converting element is performed only 

35 once with respect to the movement in the exiting direc- 
tion or in the entering direction of the shielding plate 
which is capable of entering into or exiting from the 
space of the seat position sensor according to the 
present invention. Accordingly, the position sensor 

40 which can detect the movement of the seat in one direc- 
tion and the movement of the seat in another direction 
from the given position can be easily provided. 
[0043] Further, according to the present invention, the 
housing of the seat position sensor is arranged at the 

45 movable member side including the seat, the shielding 
plate is arranged at the fixed member side which holds 
the movable member in a movable manner, and the 
housing is slidably moved along with the slide move- 
ment of the movable member so as to allow the shielding 

50 plate to enter into or exit from the space. Accordingly, 
the constitution which provides the easy entering and 
exiting of the shielding plate to and from the sliding plate 
can be realized. 

55 

Claims 

1. A seat position sensor comprising a housing, a 
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magnetoelectric converting element which is held 
by the housing and performs changeover of an out- 
put at a given magnetic field intensity, and a magnet 
which is held by the housing at a position where the 
magnet faces the magnetoelectric converting ele- 5 
ment in an opposed manner, wherein 

a shielding plate is capable of entering into or 
exiting from a space defined between the magne- 
toelectric converting element and the magnet, and 

wherein an inverse bias magnet which applies 10 
a magnetic field of an inverse direction to the mag- 
net is provided at a side opposite to the magnet side 
while sandwiching the magnetoelectric converting 
element therebetween. 

15 

A seat position sensor according to claim 1 , wherein 
the housing includes a first side wall, a second side 
wall which faces the first side wall in an opposed 
manner, and a connection wall which connects the 
first with the second side walls and forms the space 20 
into a recess, wherein the magnetoelectric convert- 
ing element and the magnet are respectively 
mounted on either one of the first and the second 
side walls, wherein the shielding plate is formed in 
a planar shape and is allowed to be disposed inside 25 
the recess from an opening side of the recess to- 
ward the connecting wall, and wherein an end sur- 
face of the shielding plate at the connection wall 
side is positioned closer to the connection wall side 
than the magnet. 30 



to 6, wherein the housing is arranged at a movable 
member side including a seat, the shielding plate is 
arranged at a fixed member side which holds the 
movable member in a movable manner, and the 
housing is slidably moved along with the slide 
movement of the movable member so as to allow 
the shielding plate to enter into or exit from the 
space. 



3. The seat position sensor according to claim 2, 
wherein the housing is arranged such that the open- 
side of the recess of the space is positioned down- 
wardly. 35 



4. The seat position sensor according to claim 2 or 3, 
wherein the bias magnet is arranged at the first or 
the second side walls on which the magnetoelectric 
converting element is arranged and the bias mag- 40 
net, the magnetoelectric converting element and 
the magnet are positioned on one straight line. 



5. The seat position sensor according to any of claims 
1 to 4, wherein the magnetoelectric converting ele- *s 
ment is constituted of a Hall element and a magnet- 
ization surface of the magnet is parallel to the 
shielding plate. 



6. The seat position sensor according to any of claims so 
1 to 5, wherein the changeover of the output of the 
magnetoelectric converting element is performed 
only once with respect to movement in an exiting 
direction or in an entering direction of the shielding 
plate which is capable of entering into or exiting 55 
from the space. 



7. A seat position sensor according to any of claims 1 
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